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Objective: Nonpharmacologic treatments for asthma may act as useful adjuncts to pharmacotherapy but should be recommended to
patients only after several well-controlled studies provide evidence of efficacy. Research demonstrating that written emotional expression
can improve pulmonary function in patients with asthma consists of one impressive yet unreplicated study (1). Our main objective was
to test and extend previous research finding that written emotional expression improves pulmonary function in patients with asthma
compared with writing on neutral topics. Methods: We conducted a randomized, controlled trial of outpatient asthmatics recruited from
hospitals and the community. Of the 137 adult patients with asthma who were randomized, 117 began and 114 completed the study.
Patients were randomly assigned to write for 20 minutes, once per week, for 3 weeks about stressful experiences (n � 41), positive
experiences (n � 37), or neutral experiences (n � 36; control group). At baseline, postintervention, and 2-month follow up, patients were
assessed by spirometry. Results: The mean change from baseline to 2-month follow up in percentage of predicted forced expiratory
volume in 1 second (FEV1) was 4.2% in the stress-writing group, 1.3% in the positive-writing group, and 3.0% in the control group. In
forced vital capacity (FVC), there was 3.1% improvement in the stress-writing group, 3.6% in the positive-writing group, and 2.4% in
the control group. These changes were not statistically or clinically significant. Conclusions: The present study reduces confidence in the
ability of written emotional expression to benefit the disease status of asthma patients. Key words: asthma, experiences (events), stress,
written communication, coping behavior, treatment.

FEV1 � forced expiratory volume in 1 second; FVC � forced vital
capacity; VAPAHCS � Veteran Affairs Palo Alto Health Care
System; PTSD � posttraumatic stress disorder; COPD � chronic
obstructive pulmonary disease.

INTRODUCTION

Writing about upsetting and stressful experiences for as
few as three 20-minute sessions has produced impres-

sive effects in randomized trials with healthy subjects. Ob-
served effects include improved immune response to vaccina-
tion programs (2,3), reductions in illness-related healthcare
visits (4–12), improvements in immune-related blood values
(11,13,14), better grades in college (8), lower absentee rates
for university workers (14), quicker reemployment for laid-off
workers (15), and improvements in short-term memory (16).

Encouraged by these positive results, researchers have be-
gun to examine the effects of expressive writing on medical
outcomes in clinical samples, including patients with cancer
(17–20), human immunodeficiency virus (21), chronic pelvic
pain (22), cystic fibrosis (23), rheumatoid arthritis (24,25),
irritable bowel syndrome (26), and fibromyalgia syndrome
(27). The results have been mixed, with some effects being
found for specific outcomes, in particular patient groups, and
no effects found in other patient samples. In some cases,
effects of writing have been found for healthcare utilization
measures and self-reported symptoms but not objective mark-
ers of disease status (17,23). The fact that very few studies
exists per patient group makes it difficult to determine if the
medical characteristics of the samples or small procedural
differences are responsible for the varying impact of the

writing interventions. Furthermore, as is arguably appropriate
in the early stages of investigation, some of these studies may
capitalize on chance by examining the effects of writing on
many outcomes without adjusting experiment-wide type I
error rate. These issues highlight the importance of conducting
multiple trails for specific patient groups, using a priori hy-
potheses regarding the same outcomes, and identifying the
optimal procedural details of the writing interventions.

In the only published randomized trial of an expressive
writing intervention with asthma patients, Smyth et al. (1)
reported that, compared with writing about neutral topics,
writing about stressful experiences for 20 minutes on 3 con-
secutive days improved the pulmonary function of patients
with asthma as measured by forced expiratory volume in 1
second (FEV1). This benefit was observed 2 weeks after the
writing sessions occurred and was maintained at 2 and 4
months. The fact that such a simple, brief, inexpensive, non-
invasive intervention produced clinically significant and en-
during changes in pulmonary function within the context of a
randomized clinical trial is impressive, surprising, and some-
what controversial (28). Efforts to identify the processes me-
diating the effects in this study have been unsuccessful (29),
and no replication studies have been published that either
support or fail to support this impressive finding. If expressive
writing is to be recommended to people with specific medical
conditions, such prescriptions should be based on method-
ologically sound and replicated studies. We present the results
of a clinical trial examining the effects of expressive writing
on FEV1 and forced vital capacity (FVC) in adults with
asthma. Because we made some procedural adjustments to the
intervention with the intention of strengthening its effects and
making it logistically less burdensome to participants, this trial
cannot be considered a strict replication of the original study.

METHODS
Study Population
Participants were adult patients with asthma recruited from the VA Palo

Alto Health Care System (VAPAHCS), Stanford University, and the local
community. The presence of asthma was confirmed by a history of asthma
diagnosed by a physician and either evidence of reduced expiratory volume
and reversibility obtained through medical records or evidence of reduced
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expiratory volume evaluated by study staff. Several methods of recruitment
were used, including letters of invitation to patients with a verifiable diagnosis
of asthma, announcements posted in clinic waiting rooms, public places, local
newspapers, and electronic bulletin boards.

People making inquiries were told we were “interested in determining the
effects of different kinds of personal writing on pulmonary function in
asthmatics,” and informed as to the time commitment and procedures in-
volved in the study. Exclusion criteria were 1) under 18 years of age; 2) not
diagnosed with asthma by a physician; 3) diagnosed with chronic obstructive
pulmonary disease (COPD) by a physician; 4) posttraumatic stress disorder
(PTSD); and 5) unable to write for 20 minutes and comply with other
expectations of study participation such as getting to once-weekly writing and
assessment meetings. Participants received $50 for completing the protocol.

Procedures
Human subject approvals were obtained from both the Stanford Univer-

sity and VAPAHCS Institutional Review Boards. Patients provided written
informed consent for randomization, assessment, and intervention procedures.
Consenting patients completed questionnaires at baseline assessing demo-
graphic information and medication use, as well as measures of disease
severity and control (30,31), and psychologic questionnaires (32–37) to be
used in future examinations of individual responses to treatment.

Intervention
Most theoretical explanations for the effects of stressful writing have

assumed that the direct cognitive and/or emotional processing of the stressful
experiences being written about is a necessary component to achieve the
observed effects. Casting doubt on this assumption are the findings that
writing about imaginary traumas (6) or about the perceived benefits of
negative events (38) produce the same type of outcomes in healthy samples.
These findings raise theoretical questions bearing on why expressive personal
writing appears to be beneficial in some cases and increases uncertainty
concerning the mechanisms through which these effects might occur. To
check that the benefit imparted by writing is the result of the cognitive
processing of stressful experience rather than merely deeply personal mate-
rial, a positive writing condition was included in the design.

Patients were asked to write for 20 minutes, once per week, for 3 weeks
on one of three randomly assigned topics: 1) stressful or traumatic experi-
ences, 2) “positive” experiences such as events that stimulated feelings of
happiness or joy, or 3) neutral topics focused on the events of the previous day
(control group). Writing occurred alone in a private room. The first and third
writing sessions occurred in our lab and the second session occurred at the
patient’s home. After each writing session, participants completed postwriting
ratings of mood, somatic reactions, adherence to the task, and the perceived
usefulness of their writing.

Patients were instructed not to be concerned about grammar, punctuation,
or handwriting. They could write about the same experience on all three
occasions or about different experiences as long as they stayed on their
assigned theme. Patients were told that their essays were confidential in that
we would not read the essays until their participation in the study was
complete and the essays would never be linked to them personally.

Sample Size Determination
The primary comparison of interest was between the stress writing and

control groups at 2-month follow up. Therefore, sample size calculations were
aimed at detecting this difference. The previous study (1) found an effect size
(Glass’s standardized mean difference) g of 0.64 comparing patients with
asthma with control subjects at 2-month follow up. Power analysis indicates
that a sample size of 37 patients per group is adequate to detect differences of
this size with power of 0.81, using � with two-tailed tests.

Outcome Measures
Pulmonary function, assessed by spirometry in the laboratory and adher-

ing to the guidelines of the American Thoracic Society (39), was measured at
baseline, immediately postintervention, and 2 months after writing. Primary
outcomes were FEV1 and FVC.

Statistical Analysis
Main analyses compared intervention groups on changes in FEV1 and

FVC from baseline to 2-month follow up, using analysis of covariance,
statistically controlling for baseline levels of the dependent variable. Chi-
squared analysis was used to compare groups on the frequency of clinically
significant change, defined as improvement in FEV1 and FEV by 12% or
greater. Other analytic approaches yielded substantively identical results.

Random Assignment and Concealment
After screening and consent procedures, patients were randomized to a

writing group using computer-generated, equal-probability allocation. As-
signments were kept in sealed envelopes until immediately before the first
scheduled writing session, at which point study staff prepared materials
specific to group assignment. Assignment was concealed from patients until
after all baseline assessments were completed. Participants were not informed
about the specific nature of the other writing groups and were not aware
whether they were in the control or experimental conditions. There was no
indication that patients or staff attempted to compromise masking procedures.
Staff performing the pulmonary function assessments were not blind to the
experimental condition. Statistical analyses were conducted by the first author
who was not blind to group assignment.

RESULTS
Participants

Of the 168 people who made inquiries, five (3.0%) were
interested but not eligible based on the exclusion criteria and
26 (15.5%) were eligible but chose not to participate for other
reasons, most commonly an inability to make the time com-
mitment. The remaining 137 (81.5%) patients were enrolled
and randomized to one of the writing groups. Of these pa-
tients, 20 (14.6%) dropped out between enrollment and the
first session; 14 cited scheduling problems or lack of time, two
unexpectedly moved from the area, three chose not to partic-
ipate after receiving the initial assessment packet, and one
person was lost to contact. Of the 117 patients who attended
to the first session, three failed to complete the study. No
significant association was found between group assignment
or gender and withdrawal from the study after randomization.
This left 114 participants who completed the study, 83% of
those initially randomized. All subsequent descriptive statis-
tics and analyses refer to this group of completers, although all
analyses were also conducted with the intent-to-treat sample
(baseline carried forward) and yielded substantively identical
results. Figure 1 summarizes the general flow of participants
in and out of the study.

Baseline Equivalence

Table 1 presents the baseline demographic characteristics
of the sample of 114 completers overall and by group. Twen-
ty-six patients (22.8%) identified themselves as veterans. Ex-
perimental and control groups did not differ (p � .05) at
baseline on the vast majority of demographic characteristics
(sex, ethnicity, marital status), health behaviors (asthma med-
ication use, regular exercise), or psychologic variables (opti-
mism, alexithymia, coping strategies, meaning in life, per-
ceived stress). Baseline group differences did exist on the
characteristics of age, education, and smoking status. Baseline
disease severity did not differ between experimental and con-
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trol groups on FEV1, FVC, FEV/FVC, or measures of asthma
control (see Table 2).

Check of Experimental Manipulation

To ensure participants followed the instructions of their
randomly assigned group and that the writing conditions were
viewed as equally plausible treatments, two methods were
used. First, participants completed postwriting questionnaires
after each writing session to rate on a 1 to 7 scale (1 � not at
all, 7 � a great deal) their postwriting mood, adherence to
writing instructions, and belief that their writing task might be
useful. Ratings on each item were averaged across the three

administrations, and analysis of variance was used to check if
differences existed between the groups on these measures.
Results confirmed that patients in all groups wrote on the topic
assigned, that the writing had the intended impact, and that
attempts to keep participants blinded to condition were suc-
cessful. For example, patients in the stress-writing group re-
ported being significantly more upset (F � 63.17, p � .001),
angry (F � 29.79, p � .001), and sad (F � 30.60, p � .001)
after writing than patients in the other two groups. In rating the
overall helpfulness of the writing and overall adherence to the
assigned writing topic, no significant group differences were
found. The average perceived benefit of the writing task

Figure 1. Trial profile.
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across the three experimental groups was 4.3 (1.18). Second,
two independent raters, blind to the assignment of the patients,
classified each essay as being on 1) stressful/upsetting expe-
riences, 2) meaning/purpose/positive experiences, 3) daily
events, or 4) benefits of difficult experiences. Concordance
between the classification of raters and the actual group as-
signment was calculated with the kappa statistic that equaled
0.84. The most common misclassifications were essays from
the positive writing group that were judged to be on stressful
experiences or the benefits of difficult experiences. Indepen-
dent raters also judged the extent to which the essays were
personal. On all three occasions, the essays from the two

experimental groups were rated as significantly more personal
than the essays from the neutral writing group.

Outcomes

First, we hypothesized that the stress-writing group and
positive-writing groups would each show more improvement
from baseline to 2-month follow up than the neutral-writing
control group in FEV1 and FVC. These hypotheses were not
supported. Table 2 displays the group means during the three
assessment points for percent of FEV1-predicted and FVC-
predicted, as well as changes from baseline to follow up.
Because baseline group differences in age, education, and

TABLE 1. Sample Demographic Characteristics by Experimental Group*

Characteristics
Overall Sample

(N � 114)

Stress-Writing
Group

(N � 41)

Positive-Writing
Group

(N � 37)

Neutral-Writing
Control Group

(N � 36)

Age, mean (SD), y 43.15 (17.67) 36.34 (14.67) 44.47 (18.53) 49.53 (17.61)
Female 57.0 68.3 48.6 52.8
Ethnicity

White 73.7 75.6 75.7 69.4
Black 5.2 2.4 2.7 11.1
Asian 10.5 9.7 16.2 5.5
Hispanic 5.2 7.3 2.7 5.5
Native American 0.8 2.7 0 0
Pacific Islander 4.4 4.8 2.7 5.5

Married 53.3 54.0 53.0 61.1
Education, mean (SD), grade* 16.4 (2.18) 15.6 (2.03) 16.2 (2.05) 17.4 (2.18)
Smokers* 5.3 14.6 0 0
Exercise �1/week 53.1 44.4 47.5 67.6
Regular asthma medication use 83.3 78.0 86.5 86.1
Writes in personal journal 38.6 43.9 35.1 36.1

* Data are presented as percentages except where noted.
† Significant (p � .05) between-group differences at baseline on this variable.
SD � Standard deviation.

TABLE 2. Percent of FEV1-Predicted and FVC-Predicted at Baseline, Postwriting, and 2 Months, Baseline-to-Follow-up Change, and Frequency
of Clinically Significant Change by Groups

Forced Expiratory Volume in
1 Second (FEV1)

Percent of Predicted
at Baseline

Percent of Predicted
at Posttest

Percent of Predicted
at 2-Month
Follow-Up

Change From
Baseline to 2-Month

Follow-Up

No. of People
Improved More

Than 12%

Control group (N � 36) Mean 74.1 75.6 77.1 3.0 2
(SD) (18.3) (19.5) (17.1) (4.4)

Trauma writing (N � 41) Mean 72.0 76.5 76.2 4.2 5
(SD) (19.9) (19.3) (18.9) (8.2)

Positive writing (N � 37) Mean 74.2 76.4 75.5 1.3 2
(SD) (16.9) (16.3) (17.2) (7.3)

Total (N � 114) Mean 73.4 76.2 76.2 2.9 9
(SD) (18.4) (18.3) (17.6) (7.0)

Forced Vital Capacity (FVC)
Control group (N � 36) Mean 76.1 74.8 78.5 2.4 0

(SD) (15.0) (16.2) (15.0) (4.6)
Trauma writing (N � 41) Mean 77.1 80.2 80.2 3.1 5

(SD) (23.0) (21.5) (20.0) (10.1)
Positive writing (N � 37) Mean 75.7 78.1 79.2 3.6 6

(SD) (17.5) (16.5) (14.5) (9.0)
Total (N � 114) Mean 76.3 77.8 79.3 3.0 11

(SD) (18.8) (18.3) (16.7) (8.3)

SD � standard deviation.
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smoking status existed, we fit a model using these variables as
covariates. Still, no group differences on main outcomes were
revealed.

Second, we hypothesized that more patients who experi-
enced clinically significant improvements from baseline to 2
months would be in the treatment groups compared with the
control group. Of the several formulas for calculating percent
change in pulmonary function parameters (39), we used:
(FEV1time1 � FEV1time2)/FEV1expected. A 12-percent rise from
baseline to follow up was used as a criterion for clinically
significant improvement (39). Using this method, nine of 114
patients improved FEV1 more than 12% by follow up with no
significant differences between the groups. Eleven of 114
people improved their FVC 12% or more at follow up. The
stress-writing group had six of these patients, the positive-
writing group had five, and the control group had none. A
chi-squared analysis found this to be a significant group
difference (�2 � 5.98, p � .05, effect size W � 0.23). This
may be noteworthy because, although FVC is more effort-
dependent than FEV1, it is generally more stable and difficult
to change. Three patients the stress-writing group and one
patient in the positive-writing group experienced a 12% or
greater decrease in FEV1 and FVC from baseline to follow up.
This is not a significant group difference.

DISCUSSION
The main implication of the present study is reduced con-

fidence in the ability of either stress-based or positive written
expression to benefit the disease status of asthma patients.
Two months after the writing occurred, almost none of the
hypothesized group differences were found. However, at fol-
low up, all participants who improved FVC more than 12%
were in either the stress-writing (n � 5) or positive-writing
(n � 6) groups, as were the four patients who experienced
clinically significant decreases in FEV1 and FVC. Observed
changes in pulmonary function may have been the result of the
natural variability of asthma, reactance to the writing task,
effort, decreased medication compliance, measurement error,
or seasonal effects, or other processes. It is worth noting that
the variability of the baseline-to-follow up change scores is
roughly twice as large in the experimental groups compared
with the control group. Although we failed to find differences
in group averages, it could be that the experimental writing
conditions were helpful for some and harmful for others,
canceling each other out on average.

As noted, the present study was not a exact replication of
the previous study. Several procedural differences between the
studies may have produced the difference in results. Some of
these differences were intentional attempts to strengthen the
intervention but may have inadvertently weaken it. For exam-
ple, in the present study, patients wrote once a week for 3
consecutive weeks instead of on 3 consecutive days. A meta-
analysis (40) on the effects of written emotional expression
failed to find a definitive relationship between number of
sessions, length of each session, or spacing of sessions with
physiological outcomes. However, weekly as opposed to daily

writing was associated with greater overall effects in healthy
samples (average of several effects such as short-term mood
changes and healthcare utilization per study). Weekly spacing
of the writing intervention has been used in at least one other
patient sample with some success (20).

Weekly writing was chosen in this study because it ap-
peared from this literature that greater spacing would be, at
worst, inconsequential and, at best, beneficial as well as more
convenient for participants. Although massed and spaced writ-
ing sessions have never been experimentally compared, this
issue has been explored in the treatment of anxiety disorders
as well as in the areas of memory and learning. In the treat-
ment of fears, phobias, and agoraphobia, massed and spaced
intervention schedules appear to have the same impact on
symptoms immediately following treatment, but spacing is
associated with lower risk of relapse (41,42). In the area of
memory, massed practice is associated with equal or greater
short-term performance but poorer retention and delayed per-
formance and recall (43). To the extent that increases in
insight or positive reinterpretations are the active ingredient in
expressive writing interventions, these cognitions are more
likely to be recalled. From these findings, we might expect
massed expressive writing to have a greater effect (both pos-
itive and negative) immediately after writing, but for spaced
expressive writing to have more lasting impact. Most empir-
ically supported trauma-exposure protocols for the treatment
of posttraumatic stress disorder (PTSD) take place in weekly
sessions (44), but direct comparisons to massed sessions are
rare or nonexistent. Greenberg et al. (6) did show significant
effects using a single 30-minute writing session. Even so, it is
possible that this procedural change was partially responsible
for our failure to find the effect found in the previous study.

Another difference between the present study compared
with Smyth et al. was the use of both lab and home-based
writing. In the present study, participants wrote in the lab on
the first and third session, and at home for their second writing
session. Examination of the postwriting questionnaires and
ratings of the essays showed that the home-written essays
were as long as, as personal and evocative, and as adherent to
instructions as the lab-written essays. In fact, the only effect of
setting observed was that the home-based session evoked
more anger in the stress group than did the other two sessions.
Therefore, we have no evidence that the difference in writing
locations dramatically affected the nature or impact of the
writing. Still, the possibility exists that this procedural differ-
ence was responsible for the failure to observe significant
effects in the present study.

It is unknown to what extent the patients who volunteered
and were accepted into this study are representative of all
adult patients with asthma. We intentionally used minimal
screening criteria beyond a diagnosis of asthma, absence of
PTSD, and an ability to write to maximize the generalizability
of the results. The previous study excluded people for ongoing
psychotherapy or psychiatric disorder, taking medications that
interfere with symptom report (eg, that are mood-altering), or
taking more than 10 mg of prednisone daily. These differences
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in screening criteria may partially explain the different results
between studies and may affect the (unknown) extent to which
the results of each study generalize to all asthmatics.

The extent to which patients believe writing might improve
asthma is important in comparing groups within particular
studies (blinding) and also in comparing results between stud-
ies. Recruiting materials may shape patients’ expectations
regarding the usefulness of the writing task, therefore inducing
more or less of a placebo effect. Indeed, our recruiting mate-
rial explicitly stated that we were “interested in determining
the effects of different kinds of personal writing on pulmonary
function in asthmatics” and may have increased the perceived
usefulness of the task. As indicated by the manipulation
check, the perceived usefulness of the writing did not vary by
experimental condition, but may have been affected overall by
the way the study was framed. Also, informally we learned
that some of our patients were aware that writing had been
shown in previous studies to have health benefits. We did not
specifically assess or record such knowledge or preconcep-
tions. The previous study predated much of the press and
popular belief regarding the purported health benefits of ex-
pressive writing. Also, the recruiting language used was much
more general, inviting patients “to participate in a study of
your daily experiences of illness.” We would have expected
these differences in factors shaping positive expectations for
the writing intervention to favor a greater response in the
present study. Indeed, the small improvements in all three
experimental groups in this study may have been partial
caused by these factors.

Finally, the average patient in this study had somewhat less
severe asthma than the patients in the Smyth et al. study. The
baseline average (SD) FEV1/FEV1-predicted was 0.73 (0.18)
in this study compared with 0.64 (0.20) in the previous study.
Our sample may have failed to respond because they had
better pulmonary function at baseline and therefore had less
room to improve (ceiling effect). To examine this possibility,
all the major analyses were conducted on the subgroup of
people (n � 59) who started the study with less than 75% of
predicted FEV. This sample was evenly distributed among the
experimental groups and had a mean (SD) FEV1/FEV1-pre-
dicted of 0.67 (0.13). Still, there were no significant group
differences (or interesting trends) on the major outcomes.

The sample in the present study had a somewhat lower
percentage of females (57% vs. 73%) and, as mentioned
previously, higher baseline FEV1 than the previous study.
Otherwise, the samples had strikingly similar demographics.
For example, for the present study compared with Smyth et
al., ages were 43.15 (17.67) versus 41.2 (17.4) years, and the
percent white was 73.7 versus 73.3. Use of asthma medica-
tions and degree of illness control may have differed between
samples, but data to make comparisons are not available.

Although this study used an experimental design with
careful controls, several limitations exist that must be consid-
ered in interpreting the results. First, staff who made the
assessments of FEV1 and FVC were not blind to the patients’
group assignments, primarily as a result of financial con-

straints. Even though standardized instructions and procedures
were used in obtaining these measurements, it is possible that
lack of double-blinding influenced the results. Second, the
evaluation of the interventions was based on changes from
baseline to 2-month postintervention, not on more regular,
therefore reliable, assessments. A better approach would have
been to assess patients monthly for a longer duration. Third,
the sample was very heterogeneous with respect to asthma
severity, medication use, and other characteristics limiting our
power to detect effects, should they exist, in specific sub-
groups. Also, although all patients were required to have a
history of asthma diagnosed by a physician and produce
evidence of reduced pulmonary function at baseline, we were
unable to check medical records for evidence of reversibility
for all patients.

In conclusion, we failed to find evidence that either stress-
based or positive expressive writing, in the manner in which
we implemented the intervention, can improve the pulmonary
function of adult asthmatics. Future studies would benefit
from assessing pulmonary function on more occasions and
more carefully documenting the use of asthma medications.
The general public has enthusiastically taken notice of re-
search and claims that expressive writing leads to better
health. Until more supportive evidence can be produced, ex-
pressive writing should not be recommended as a means for
improving pulmonary function in patients with asthma.

The authors thank C. Barr Taylor, MD, Ruth Cronkite, PhD, Thomas
Ritz, PhD, Rudolf Moos, PhD, and Harly Neumann, MS, for impor-
tant feedback, material support, and encouragement.
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